by a count of 20 x 109/1 or more. In some severe
infections with pyogenic bacteria, e.g. strep-
tococcal septicaemia or pneumococcal pneu-
monia, there may be absence of leukocytosis, or
even leukopenia, and this usually indicates
overwhelming toxaemia and is a bad prognos-
tic sign. In some severe infections, e.g. gas gan-
grene due to Cl. welchii, polymorph emigration
is less intense, and the increase in polymorphs
in the blood is less marked, while the acute in-
flammatory lesions of the intestine caused by
the typhoid and paratyphoid bacilli are vir-
tually devoid of polymorphs (Fig. 7.4) and
there is actually a fall in the number of poly-
morphs in the blood. Many virus infections,
particularly in the early stages, are also accom-
panied by a neutrophil leukopenia.

Necrosis of tissue, for example myocardial
infarction, causes a slight or moderate neutro-
phil leukocytosis, and extensive thrombosis,
e.g. in the leg veins, or severe haemorrhage,
both have a similar effect.

Leukocytosis may develop within a few
hours of the onset of a bacterial infection and
is of diagnostic value. This early rise is due
partly to release of many polymorphs which
normally lie marginated in the venules of the
lungs and elsewhere, and partly to release of
polymorphs lying in the sinusoids of the haemo-
poietic marrow. Soon, however, there is an
increased rate of formation of polymorphs in
the marrow and the leukocytosis is thus main-
tained. It appears from recent observations that
the life of the neutrophil polymorph in the

Fig. 7.4 Inflammatory infiltration of the muscular
layer of the small intestine in typhoid fever, showing
mononuclear cells and absence of polymorphs. x 150.
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blood is probably not more than 12 hours, and
since there are approximately 5 litres of blood
containing about 4 x 109 polymorphs per litre,
the normal daily production must be at least
4 x 1010. In a suppurating infection, ten times
this number may be lost daily for weeks or
months in the pus discharging from an abscess,
while at the same time the blood level may be
maintained at 20 x 109/litre or more. It is thus
apparent that the output of polymorphs is cap-
able of enormous and sustained increase, and
the process responsible for this is hyperplasia of
the bone marrow, considered below.

Production of polymorphs (Granulopoiesis)

In the normal adult, production of the granu-
locyte or myeloid series of leukocytes is re-
stricted to the haemopoietic marrow, where it
occurs along with the production of red cells,
platelets and monocytes. All these cells, and
also lymphocytes (p. 118), originate from hae-
mopoietic stem cells, which give rise to more
stem cells and also to cells of more restricted
potential: some are progenitors of red cells,
others of megakaryocytes, while recent obser-
vations have demonstrated progenitor cells
capable of giving rise to both polymorphs and
monocytes (see below).

Because of their basic role in haemopoiesis,
haemopoietic stem cells are dealt with in the
chapter on blood (p. 504).

Stages of granulopoiesis. The earliest re-
cognisable granulocyte precursor is termed a
myeloblast: small numbers of these are present
in normal haemopoietic marrow and they
divide to give rise to a population of cells which
undergo successive multiplications and form
the largest cell population in the marrow. This
proliferation is accompanied by a continuous
process of differentiation up to the granulocyte
stage: representative stages are illustrated in
Fig. 7.5. Throughout the process the ratio of
cytoplasm to nucleus increases and after initial
enlargement up to the early myelocyte stage,
diminution in size is a feature of differentiation.
In the primitive stages the nucleus is large,
ovoid or indented, and the chromatin is finely
distributed. Gradually the nucleus shrinks, be-
coming more deeply staining, and eventually it
becomes elongated giving the 'band form', fol-
lowed by division into lobes, the number of
which increases during the late stages of matur-